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puerperal fever will depend on how far antiseptic and aseptic
measures are carried out in a systematic manner, though
however thorough it may be the personal equation in a very
few cases must not be forgotten. Auto-infection plays a

part in some cases and infection from without in others, and
although the infection cannot be traced in all cases there can
be no question that the strictest asepsis in all local pro-
cedures should be practised on the part of the practitioner
and septic conditions should be treated by the application of
antiseptic treatment. The final word on the question as to
what is the most scientific way of dealing with the puerperal
period has been spoken-asepsis and antisepsis; the other
question as to how the infection arises in all cases may be
left for future work.

THE CAUSATION, DIAGNOSIS, AND TREAT-
MENT OF PERFORATING ULCER

IN TYPHOID FEVER.1

BY E. W. GOODALL, M.D. LOND.,
MEDICAL SUPERINTENDENT OF THE EASTERN HOSPITAL, HOMERTON.

THE increased frequency with which laparotomy is per-
formed with the object of suturing a perforated intestinal
ulcer in typhoid fever has rendered the differential diagnosis
of abdominal complications in the course of that disease of
far more importance than it was formerly. Moreover, in

order that surgical treatment shall have the best chance it is
imperative that a correct diagnosis shall be made as early as
possible, a matter very often of extreme difficulty. I have

thought that the records of a large fever hospital would
furnish some facts of value bearing on the subject; hence
I venture to bring it before your notice this evening. My
observations are based upon the notes of 96 cases of

perforation occurring amongst 1921 cases of typhoid fever
under treatment at the Eastern Hospital, Homerton, during
the 12 vears 1892 to 1903. All these 96 cases were fatal
with two exceptions, one in which an operation was
performed and another where the nature and course of the
symptoms justified a diagnosis of perforation, a case to
which I shall refer again later.
From the figures just given it will be found that perforation

occurred in 4’ 9 per cent. of the cases and as there were 304
deaths altogether perforation was responsible for 31’ 5 per
cent. or nearly one-third of the total. I think, however,
that we may safely conclude that in quite a third of the
total deaths perforation took place. The figures given above
are not quite accurate inasmuch as a post-mortem exa-

mination was not made in every fatal case. There were 189
necropsies and in 68 (or 35.9 9 per cent.) perforation was
found. In some of the cases perforation had hardly been
even suspected during life.

Causes.-62 of the patients were males and 34 were

females. I have no explanation to offer of the greater fre-
quency of this complication in the male sex. It is seldom
met with in children under ten years of age; I have notes
of only eight such cases and, curiously enough, seven of
them were girls. The youngest case was that of a girl aged
six years. It seldom occurs in patients over 40 years of age
-seven cases only-the oldest being a man aged 63 years.
The ages from ten to 24 years furnish the largest number
of cases (52). As perforation does not usually take place
until the sloughs in the intestine have begun to separate it
is seldom met with before the third week of the disease. In

fact, in only five out of 82 cases in which accurate records
are given of the length of the illness did perforation take
place during the second week; the earliest day was the
tenth. I have never known it to occur during the first week.
Most of the cases occurred during the third, fourth, and
fifth week (64 out of 82) ; in nine cases perforation occurred
during the sixth, in three during the seventh, and in one
during the tenth week; of these last 13 cases seven took
place during relapses of the fever. Two of the fifth week
cases were cases of relapse, so that 9.3  per cent. of the per-
forations happened during a relapse. So far as perforation
is concerned relapses may be reckoned as first attacks, so
that this complication is unusual during convalescence. Of

1 A paper read before the Hunterian Society on April 27th, 1904.

56 cases in which a post-mortem examination was made and
an accurate note was recorded of the state of the ulcers, in
41 sloughs were still present.
With reference to the sort of case in which perforation

most commonly occurs I am sure that severe cases furnish a
large proportion of the total number; in 14 of the 96 cases
perforation had taken place before admission, so that of
those I know nothing as to the nature of the attack, but of
the 82 remaining cases 39 were certainly very severe ones,
while of the other 43 very few could have been called mild.
And at necropsies on patients in whom perforation has
occurred it is very unusual to find scanty ulceration.
Amongst the 68 post-mortem examinations already referred
to the mildest case from this point of view was that of a
lad, aged 12 years, in whom only three ulcers were found.
In the large majority of the cases the ulceration was both
extensive and deep. I find, too, that in 20 of the 96 cases
(20’8 per cent.) perforation was preceded by haemorrhage
which is another complication that is found most frequently
in the more severe forms of the disease. The conclusions
from these facts are that perforation occurs most frequently
in severe cases and in the acute stage of typhoid fever.
The immediate or exciting causes of perforation that have

been described are many : errors in diet; unsuitable purges,
whether administered by the mouth or the rectum ; straining
at stool; sudden movements on the part of the patient,
usually in delirium; careless movements of the patient
by the nurse or attendant ; and distension of the bowels.
But while not denying that perforation may result from
any one of these causes, more especially, so far as my
own experience goes, sudden movements of the patient
by himself or others, yet I do not believe that any of
these are at all common. I will even go so far as

to say that they are uncommon, at any rate in hospital
practice. Even of the 14 cases in which perforation
had taken place before the patient’s admission to hospital
in only one or two was there any reason to believe that
the act of removing the patient had been the cause. In
most of them perforation had occurred before removal.
In my opinion by far the most common cause of per-
foration is the mere extension of the necrotic process
to the peritoneal coat of the bowel. A bit of the peri-
toneum is included in the slough and as the slough has
got to separate a hole must result sooner or later. Some-
times, when the peritoneum is involved in the inflammation
that precedes necrosis, lymph is thrown out and seals the
minute hole formed in the first instance but with the separa-
tion of the slough the hole becomes larger and the adhesions
then give way. This is what both my clinical and post-
mortem room experience has taught me. Though I have
specially looked for it, I have never seen a slit-like perfora-
tion, suggesting that the peritoneum has been torn through.
This condition has been described by the most competent
observers but it must be very rare. I would not, however,
on account of its rarity, have you think that I am for relax-
ing the order given to nurse and attendants that the patient
suffering from typhoid fever is to be moved with the greatest
possible care.
Symptoms and diagnosis. -By far the most constant sym-

ptom is pain in the abdomen ; this pain is nearly always
sudden and frequently severe. Still in at least 20 of the 96
cases the initial pain was slight. The seat of the pain is
most often in the lower part of the abdomen, especially in
the right iliac region. It is not at all uncommon, however,
for the patient not to be able to localise the pain and to
say that it is felt all over his abdomen. Not infrequently,
also, the pain is referred to the epigastric region or even to
the lower part of the chest. It may exceptionally be referred
to almost any region of the abdomen. In two of the cases
there was in addition to pains in the lower part of the
abdomen pain at the end of the penis. One of the points
that I think should be emphasised about the pain is the sud-
denness of its onset, even though it be slight. I doubt, how-
ever, whether one would be justified in diagnosing perforation
merely from the occurrence of the single symptom pain, so
that it is important to ascertain whether there are any
other symptoms. These may be either local or constitutional.
The former are of most importance : tenderness, some-

times exquisite, most often in the right iliac region ; rigidity
either in this same region or all over the abdomen ; altera-
tion in the condition of the abdomen in the direction of
either distension or retraction, if this alteration has been
observed to occur somewhat quickly after the pain. Oblitera-
tion of the liver dulness may be found quite early, but as
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a rule, if it does occur, occurs several hours after per- 
foration. ’

Of what I may call the constitutional symptoms one of
the most important is shivering. In 25 of the cases (26’0
per cent.) shivering occurred about the time of perforation
or within an hour or two of it. The shivering may be of all
degrees up to a severe and prolonged rigor. While shivering
usually occurs at the time of the pain or soon after I have
known it to precede by some hours any other signs. Thus

(Case 1) a girl, aged 12 years, had a rigor at 1 P.M.
on Nov. 15th but presented no abdominal signs till 37
hours later and these were the signs of peritonitis
which proved fatal a few hours later. Again (Case 2),
a man, aged 31 years, suffering from a very severe

attack, had a rigor one morning at 10 A.M. The pulse
became quick and running, the respirations thoracic, and
occasionally the patient lay with his legs drawn up, an
unusual attitude in this disease apart from abdominal com-
plications. At noon the patient, who was quite conscious,
declared that he had no pain at all though the abdomen was
slightly retracted and rigid. It moved on respiration. There
was no abnormal dulness. At 11 P.M. he was seized with
severe abdominal pain, became collapsed, and died in eight
hours. Other initial symptoms, important but of less

frequency, are vomiting, collapse, a change of colour in the
face (the patient becoming of a slightly grey or cyanotic
hue), an anxious expression (not usual in children), the

passage of two or three loose stools where previously there
has been constipation or an infrequent action of the bowels,
and an increase of pulse-rate. A marked fall of temperature
is the exception. My belief is that a fall of temperature
usually means collapse or the onset of peritonitis. At any
rate, it is not often met with immediately following perfora-
tion, though it is not uncommon to find it a day or two later.

I would emphasise the statement that the sole occurrence
of any one of the symptoms which I have been enumerating
should always be the signal for most careful examination
and observation of the patient with a view to the detection
of peritonitis. When one simply enumerates a number of
symptoms as indicative of any particular disorder or

complication it often seems to the reader or listener that

diagnosis should be, if it is not, easy. But it is very
difficult, if not impossible, to convey in words the varying
degrees of severity or prominence of symptoms, together
with the combinations and sequences of them, all of which
points are, perhaps at times unconsciously, taken into
account by the experienced observer. It is a trite saying
that it is easy to be wise after the event. I will relate,
however, one or two cases in which I went wrong, more

especially as they will serve to illustrate points about which
not much is said in the ordinary text-books.
CASE 3.-A man, aged 56 years, was admitted to hospital

on Dec. 15th, on the fourteenth day of his illness. He was

suffering from a definite but mild attack of typhoid fever.
There was nothing special about his case till two days after
admission, the sixteenth day of his illness, when I was called
to see him at 8.45 P.M. "Soon after 8 P.M he had a rigor,
which lasted about ten minutes; his temperature was then
101&deg; F. Now the patient is still shivering a little. He says
that soon after 7 P.M. he passed a stool and then had a little 
abdominal pain, which he still has. It is not at all severe
and is referred to the left side of the abdomen below the
level of the umbilicus. The abdomen is a trifle full and the
muscles on both sides a little rigid; liver dulness normal;
no absolute dulness anywhere over the abdomen, but
some impaired resonance in a band just below the
umbilicus, stretching from about the middle of the right
iliac fossa slightly upwards towards the upper part of the
left iliac fossa. The percussion note, however, varies in
different parts of the abdomen. The bowels were opened
freely just before the rigor and again just after it. The
motion was loose and somewhat pasty. Patient also vomited
just after the rigor, bringing up some milk tinged with bile ;
pulse 102, small, not wiry, regular. No sign of collapse."
Midnight: "For the last hour or so patient has had no
pain ; he is now sleeping quietly and the pulse is quiet.
He has passed another stool with curds and probably a
little slough in it. Patient woke while I was present.
The rigidity of the abdominal muscles has gone off;
he says he has some abdominal tenderness when he

moves, mostly on the right side." Nourishment by the
mouth was omitted, except a little water or ice. The
next day, the seventeenth of the illness, I noted that
the patient slept well during the night. There was still

some tenderness round the umbilicus for about four inches.
There was no more shivering or vomiting and the pulse was
good (88). There was now no abdominal dulness, but the
same note was present all over. Nourishment by the mouth
was resumed (whey). At 6 P.M. the note was as follows:
" Up to about 4 P.M. the patient had occasional pain ; since
that at intervals of about 10 to 15 minutes he has had rather
sharp attacks of pain. He has been retching about four
times. Now he has no pain, but there is some tenderness
on pressure over the abdomen. He says that the pain,
when he has it, is all over the abdomen and not
in any particular region. The abdomen is a little
fuller than it was this morning, and a little tense,
equally on both sides. The percussion note is not
the same all over, being a little flatter in the lower half.
The liver dulness is present but confined to a strip about one
and a half inches wide at the costal margin. It was more
than this before. P. 96, rather smaller than before. The
pulse seems to me to be too good for peritonitis or perfora-
tion. No more shivering. Not restless. The retching has
been violent." At 12.30 A.M. (six hours later) the abdomen
had become more tense, there was occasional slight retching,
the pulse was smaller, there was hardly any pain, but slight
tenderness. There was no bell-sound over the abdomen. At
9.45 A.M. the patient was much worse, the pulse was feebler,
and the face was clammy. He had had pain during the
night but not at all severely till about an hour ago ; there
was frequent vomiting; the abdomen was more distended;. ;.
there was no liver dulness. He was much relieved by
morphine, so that he had no more pain and no more vomiting
after 2 P.M. The patient gradually sank and died at
6.50 P.M., about 48 hours after the first symptom. He was.
quite conscious up to the end and, in fact, during the after-
noon he gave certain directions as to the disposition of his.

affairs.
A post-mortem examination revealed a perforation and

peritonitis. The perforation was nine inches above the valve-
and was a large one, half an inch by a quarter of an inch.
The last 18 inches of the small intestine were ulcerated.
The great omentum was found covering the whole of the.
small intestines, reaching down to the brim of the pelvis..
On the left side it was very firmly adherent to the pelvis by
fibrous bands which I had to cut through. Evidently there.
had been peritonitis at some previous time. The omentum
itself was very thick, fat, and fibrous.
The following note was made after the post-mortem

examination on Dec. 20th : "This case has been most in-
structive. When I saw the patient not long after the rigor’
on the evening of the 17th I of course at once thought of
perforation. The dulness I noted then I think was very
likely due to the thickened omentum found post mortem..
What put me off absolutely diagnosing perforation was the
excellent general condition of the patient. I did not indeed

put him on the visiting list 2 till I saw him at midnight,
ordering the letter to go by the first post in the morning.
I only put him on the visiting list’ then as a matter of
precaution, because he was better than earlier in the evening..
Next morning he was still better to such an extent that I

quite negatived the idea of perforation and resumed the’
nourishment by the mouth."
Had the patient not been 56 years of age (and looking

somewhat older) I should, I think, have urged an explora-
tory operation on the night of the 17th. But his age,
combined with the fact that the symptoms were slight,
caused me to negative the idea. The post-mortem examina-
tion showed that it would have been, on the whole, a
favourable case for operation, though the ulcer that had!
perforated was s rather large.
CASE 4.-A youth, aged 17 years, was admitted to hos-

pital on the twenty-first day of his illness which was severe
No unusual symptoms were observed, except that at times.
the patient got a little cyanotic, till the twenty-fifth day-
when at 10.45 A.M. he complained of pains in the abdomen,
and at 11.15 he began to shiver a little. I saw him at
11.30 A.M. He was still shivering a little. His pulse was;
118 and the respirations were 20; previously they had
averaged 98 and 28. The patient was a little dusky.
The abdomen was slightly retracted and the patient
said that he had pain all over it. There was very
slight rigidity of the lower half of the abdomen below
the umbilicus on both sides and liver dulness was

present. The bowels were moved at 11.15 and at

2 Patients are not put on the " visiting list " unless they are con-
sidered to be dangerously ill.
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11.45. I was doubtful about perforation. At 1.45 P.M.
I noted that the shivering had stopped at noon.

The patient was much more comfortable. The bowels
had been opened once and urine passed since 11.45 ; the

pulse was soft; there was no abdominal pain and the abdo-
men was not at all rigid, and the colour was better. I

thought that after all perforation had not occurred. The

patient had a slight attack of pain at 4.15 P.M. and again at
6 P.M. At 9.30 P.M. he was worse ; since 8 P.M. he had
retched two or three times, the pulse was small, compressible,
and weaker and he looked worse ; the abdomen was mode-
rately distended but not rigid; the liver dulness was quite
gone; there was very little pain in the abdomen even on
percussion and the patient was restless. There could now be
no doubt that perforation had occurred and laparotomy was
performed at 11 P.M. There were gas and fluid in the peri-
toneal cavity with much peritonitis. The perforation was
about two inches above the valve and was closed with
sutures. The patient gradually sank and died 41 hours after
the operation. A post-mortem examination showed that the
last foot of the small intestine was most severely ulcerated.
CASE 5.-A boy, aged 13 years, was admitted to hospital

on the tenth day of a not very severe illness. On the four-
teenth day, at 4 P.M., he had sudden pain in the abdomen ;
it was not severe enough to make him cry out but he began
to make a fretful noise. The patient, I may add. had been
fretful since admission and was always, as the nurses’

expression is, ’very sorry for himself." The pain was
relieved by hot fomentations but came on again at 4.30.
I did not see him till 6.40 P.M.; he then complained of
pain in his abdomen and on being asked whereabouts it was
he moved his hand all over his abdomen. The abdomen was
a little retracted and the lower half of each rectus was

distinctly rigid ; liver dulness was normal. The pulse was 116 ;
at 5.45 it had been 96. Feeding by the mouth was stopped
and ice was applied to the abdomen. At 7.45 the pulse was
108. At 11.45 it was also 108, of good volume, and the pain
was easier; the other symptoms were about the same. After
11 P.M. the boy had a good night and slept well. The next

morning the abdomen was flat and not so retracted as on the
previous day; it was still painful all over and rigid in the
lower half. The pulse was 124 and fairly good. There was

great pain during micturition ; there was no vomiting or

retching. The boy looked better. When he was left alone
and watched from a distance he appeared to be fairly com-
fortable and lost the distressed look he had when anyone was
by his bedside. When this note was made he was amusing
himself by looking at a newspaper. At 3 P.M. on the same

day he suddenly got worse with severe abdominal pain and
vomiting. He rapidly showed the usual signs of peritonitis
and died at 7 A.M. on the seventeenth day.
At the post-mortem examination a minute perforation was

found eight inches above the valve. There was most intense

general peritonitis. The ulceration of the small intestine
was not severe. In each of these three cases a distinct
remission of the symptoms occurred which quite deceived
me and led me to suppose that after all such a serious
event as perforation had not taken place. If the chief
symptoms indicative of perforation were not met with in
other conditions in typhoid fever the diagnosis would
be very much simplified. But sudden (and even severe)
abdominal pain, shivering, and rigidity of abdominal
muscles may all occur and yet as far as one can

be sure no perforation have taken place. For instance
(Case 6), a man, aged 32 years, suffering from a rather
severe attack of typhoid fever, was seized one morning
with marked shivering and abdominal pain. There was at
the time no local symptom besides the pain. Shortly after-
wards the patient vomited. In the evening the abdomen had
become somewhat distended and there was pain in each iliac
fossa. The patient was retching and had hiccough. His

pulse gradually failed and he died 14t hours after the onset
of the symptoms. The post-mortem examination revealed
severe ulceration of the ileum. Several of the ulcers were
large and their bases were very thin. On the peritoneal
aspect were patches of lymph and there was a little lymph
on the under surface of the great omentum. There was some
dark serous fluid in the pelvis. There was no general peri-
tonitis and although careful search was made no perforation
or suggestion of perforation could be found.
CASE 7.-A man, aged 26 years, was admitted to hospital

with typhoid fever. He had been suffering from severe

abdominal pain and diarrhoea for four days before admission.
On admission he was found to be somewhat collapsed, was

perspiring freely, but had a fair pulse. The abdomen was
full and tympa,nitic, it was tender on palpation, and

; there was pain in the right iliac region. Breathing was
thoracic. His temperature was 100.2&deg; F. and the pulse was

. 96. Laparotomy was performed five hours after admission but
I absolutely nothing wrong could be found in the abdominal

cavity. The abdominal pain persisted but the patient con-
tinued to progress fairly well. Five days after the operation

L signs of right basal pneumonia appeared. The patient
, quickly became worse and died the same evening.
- Permission was given to examine the abdomen only,
) but except for the intestinal ulcers nothing wrong was

found. It was a question in this case whether the
) abdominal pain may not have been the referred pain of

pleurisy.
- CASE 8.-A man, aged 33 years, was admitted to hospital

on the fourteenth day of his illness. It was noted on
i admission that the abdomen was hard and resistant. I was

requested to see him the next day because it was a question
whether perforation had taken place. At 11 A.M. he had had
an attack of abdominal pain which increased during the next

l two hours. At 1 P.M. the abdomen was full and resonant
- all over. It was rigid on firm palpation ; the liver dulness
; was obscured. There did not seem to me to be quite
i sufficient evidence to justify an operation. Hot applications
i to the abdomen gave much relief and next day all the pain
’ had gone. On the twentieth day of his illness (five days
; after the attack of pain) there were well-marked signs of
. pleurisy with effusion on the right side. Possibly this (as in
f the case related above) was enough to give rise to the

abdominal symptoms. At any rate, when five days later I
performed a laparotomy on account of unequivocal symptoms

s of perforation I could find no evidence of any previous
; abdominal lesion. The patient recovered.
1 I could give notes of other cases in which, though

perforation and peritonitis were suspected, if not diagnosed
i during life, yet post mortem only peritonitis was found. But
r with these I will not trouble you as I think the diagnosis of
t peritonitis justifies laparotomy. But I will relate a case or
, two in which there were abdominal symptoms suggestive,
, though by no means conclusive, of perforation or peritonitis,
s but in which the patient recovered and the diagnosis was
r never cleared up.

CASE 9.-A woman, aged 28 years, was admitted to
- hospital on Dec. 3rd with typhoid fever. She had been ill

for rather more than a fortnight and five days before admis-
; sion she had miscarried. She had a sharp attack but did
, very well and was beginning to convalesce (her temperature

having shown signs of settling down to normal for upwards
of a week) when on Dec. 27th at 4.30 A.M. she was during
sleep seized with very severe abdominal pain and vomiting.

s The medical officer was summoned; the patient had pain,
 tenderness, and slight rigidity in the right iliac fossa. The

pulse was 140, small, and somewhat wiry, and the tempera-
t ture was 98&deg; F. It was thought that something serious had
1 happened and her friends were sent for. But in the course
s of three hours or so the urgent symptoms had all gone and
f by the evening the patient was as well as she had been
i before.
1 CASE 10.-A woman, aged 28 years, was admitted to hos-
) pital on Dec. 19th, having been ill since the 4th. She went
1 through a severe attack of typhoid fever and her tempera-
1 ture did not settle down to normal till Jan. 16th. Ten days
3 later, on the 26th, she complained of pain over the region of
r the liver. The pain came on suddenly at 9.30 A.M. and was
- ; at first sharp, though during the day it became less severe.
t There was tenderness in this region. During the following
- night the temperature rose to over 1000 F. The pain became
1 worse. There was bilious vomiting on seven occasions

between 1 P.M. and 1 A.M. The patient preferred to lie on
s the right side. Her face wore an anxious expression. Her
t pulse was small and running ; the rate was 168 at noon and
1 remained high during the day, being 152 in the evening,
3 when the temperature was nearly 103&deg;. The abdomen
1 was not distended ; there was exquisite tenderness over
i the region of the gall-bladder, where there was some

3 fulness. The abdominal wall was held rigidly, the rigidity
- being most marked on the right side. There was just a
a faint yellowness of the sclerotics. There was impaired

resonance or percussion over the whole of the right half of
1 the abdomen to about two inches above Poupart’s ligament.
B There was no vomiting between 1 A.M. and 2.30 P.M. A
. simple enema was administered which produced a fairly
s copious, brown, formed stool. No stones were to be found
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in it. She was better in the evening after opium and bella-
donna. Without going into further details it will suffice to
say that the patient gradually recovered and on Jan. 30th
all pain and rigidity had gone. The liver could then be felt
a little enlarged and there was slight jaundice. There was
irregular pyrexia till Feb. 7th. She had a slight return of
the pain with pyrexia on the 13th and 14th and of pain with
vomiting on March 7th. She went out well on the 14th.
At first it was suspected in this case that there was perfora-
tion of the gall-bladder. But when I saw her on the

.morning of the 27th her pulse was very bad and
her general condition was such as to negative the idea
of any operation. As she rallied all the symptoms passed
off. Subsequently she informed me that she had suffered
from similar attacks (she called them bilious attacks) for
many years and that she generally had to lie up for a day or
two when one came on. I suppose that the attack on
Jan. 26th gave rise to serious symptoms chiefly on account of
the patient having barely recovered from a rather severe

attack of typhoid fever.
A somewhat similar case was that (Case 11) of a man,

aged 28 years, though in this instance there was no history
of previous attacks. He was admitted to hospital on

Oct. 9th, on about the thirty-fifth day of his illness. He was
a clerk and had kept on with his work long after he ought to
have been in bed and under medical treatment. He went

through one of the most severe and prolonged attacks I have
met with but had no complications. On Nov. 26th when he
was well on the way towards recovery he was, just before
6 P.M., seized with nausea and pain in the epigastrium. I
saw him at 6.30 P.M. He had just vomited some thick
offensive greenish-yellow stuff with some curdled milk. He
had taken a little milk with bread-and-butter at 3.30. He
looked anxious. He had pain in the epigastrium which was
not worse on one side than the other. There was rigidity of
the upper part of each rectus but no distension. On per-
cussion there was pain in both hypochondriac and in the
epigastric regions, but not below them. The liver dulness
was well marked; breathing was thoracic. The tempera-
ture, which had been normal for some days, was 102&deg; F. ;
the pulse was very small and very difficult to count,
about 160. The patient was shivering a little. I
ordered hot fomentations to be applied and that nothing
should be given by the mouth. I saw him again at 9.30 P.M.;
he seemed better and he had lost the anxious expression ; he
had been sleeping for about an hour and was without pain.
There was rigidity only in the right hypochondrium; the

patient flinched when percussed in this region ; there was
an area of dulness in the region of the gall-bladder below the
costal margin. There was no distension. There had been no
more vomiting or shivering. On the next morning the patient
was better; the pain had gone. The area of dulness had de-
creased, but there was distinct fulness in this place. There
was a very faint yellow tinge of the conjunctiv&aelig;. The tem-

perature had gradually come down to normal again during
the night. On the 28th the patient was distinctly jaundiced.
By the 30th all the symptoms had disappeared.
One point to be noticed about both these cases is that the

attack of pain came on during convalescence; whereas, as I
have shown, perforation is not common during this period.

Sometimes attacks of abdominal pain are due to constipa-
tion, or rather perhaps I should say to f&aelig;ces accumulating
in the large intestine and giving rise to irritation of the
bowel. Then the pain will usually be found to be in the
course of the large intestine. During convalescence con-
stipation is the rule and at that stage colic of this nature is
not so likely to be mistaken for the pain of perforation. But

constipation may be marked all through the febrile period and
when during that period it excites colic the diagnosis
is not so simple. Thus (Case 12) a man, aged 25 years,
was seized at 5.20 P.M. on the fourteenth day of a

rather severe attack of typhoid fever (in which an action
of the bowels every two or three days had been secured only
by enemata) with pain in the abdomen accompanied by
retching. The pain was to the left, a little above the
umbilicus. When I saw the patient at 5.30 he stated that
he had a sensation of wishing to pass a motion. This is a

symptom which I have noticed in two or three cases where
perforation has really taken place. The only abdominal sign
that I could find was rigidity, general, but at the same time
most marked in the upper half of the left rectus. The

patient’s lips were a little blue; the pulse was 98 and
dicrotic. There was no shivering. Between 5.30 and 7 P.M.
the patient had several severe attacks of abdominal pain.

As the bowels had not been moved for three days and the
rectum was full of fasces I ordered a simple enema; this
produced a copious stool in which were many scybala. The

temperature in this case fell from 101.2&deg; F. at 6 P.M. to 98&deg;
at 10 P.M., rising later to 101&deg;. Some retraction and
rigidity of the abdominal wall remained for two or three
days, after which all the abdominal symptoms disappeared.

In some of these cases of constipation, especially during
convalescence, scybala may be felt in the large bowel

through the abdominal wall and peristaltic action of the

large bowel may also be felt and seen. My impression is-
though I find I have no actual notes bearing on the point-
that when perforation has taken place, or when peritonitis
is present, there is no such sort of movement of the in-
testine. But scybala may be found in an intestine that
has perforated. Thus (Case 13) in the case of a woman,
aged 35 years, at the beginning (the sixth day) of a relapse
the assistant medical officer on going his usual morning
round made the following observations : ’’ Abdominal pain
set in last evening ; the abdomen is now very prominent, not
tense; not tender to the touch; the pain is general, but
comes on worse at times ; fsecal masses in ascending and
descending colon." I did not see the patient till the

evening. On closely questioning her I elicited that during
the preceding night she had sudden, sharp, though not very
severe, pain across the abdomen. I was told by the night-nurse
that the patient did not complain to her very much about the
pain, though she did do so a little at about 3.30 A.M. At
4.45 P.M. the patient vomited copiously and there was marked
tenderness in the right iliac region. The pulse was 133 and
the respiration was thoracic. Laparotomy was performed 20
hours after the first attack of pain. A perforation was
found and was sutured. There was septic peritonitis. The

patient lived only for 27 hours. But the point of the case
is that the medical officer when he saw the patient about
seven hours after the attack of pain at 3.30 A.M. connected
both the pain and the distension of the abdomen with the
accumulation of fagcal masses in the colon. These scybala
were very easily felt when the abdomen was opened.

Illustrative of what I have said above concerning peri-
staltic action of the bowel I may mention the case (Case 14)
of a boy, aged 15 years, admitted on the tenth day
of a severe attack. On admission the abdomen was dis-
tended. On the sixteenth day, in consequence of con-

tinuous pyrexia and delirium, he was placed in a wet pack
and kept in it for 12 hours. The temperature fell in that
time from 103&deg; F. to 101&deg;. Just after he was taken out of
the pack the patient had a rigor. The abdomen was noticed
to be full and inclined to be tense but not rigid. There was
no constipation, two or three loose stools having been passed
daily. The patient complained of great pain round the
umbilical region. The respiration was thoracic; the pulse
was 117. On the next day, the eighteenth of his illness, the
abdomen was not so tense and there was less tenderness;
liver dulness was present, there was thoracic respiration, and
the knees were drawn up; there was no vomiting. The

patient got a little better but still had abdominal pain on
the nineteenth, twentieth, and twenty-first days. On the

twenty-second day I noticed that a few coils of intestine
could be made out slowly acting. The patient complained
of much pain when the abdomen was touched. The pulse

. 

was good. The abdomen was a little retracted. On the next

day the pain had gone. The boy made a good recovery.
’ The cases which I have given will serve to illustrate some of
. the difficulties that are encountered in the endeavour to dis-
i tinguish the more from the less serious abdominal complica-
tions of typhoid fever. In the question of diagnosis another
L somewhat secondary point is raised-viz., if perforation has
taken place, whereabouts is it ? The 68 cases in which there
, was a necropsy are made up as follows : Perforation of the
 small intestine, 59 ; perforation of the large intestine, 3;
i perforation of the vermiform appendix, 3 ; perforation of the

gall-bladder, 2; and rupture of a suppurating gland, 1.
I have included the gall-bladder and gland cases because

’ clinically they somewhat resemble the commoner forms.
Both the gall-bladder cases have already been published.
One case (Case 15) 3 was that of a girl, aged seven years,
 who when admitted to hospital was complaining of pain
i in the abdomen, and it was found that the abdomen
3 was somewhat hard and resistant in the right hypo-
chondrium. The child lay on her back with her legs
1 ____________________________________-

3 Metropolitan Asylums Board Annual Report for 1901, vol. ii.,
Medical Supplement, p. 208.
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drawn up ; her temperature was 100.2&deg; F. ; pulse 112, 
small; respiration 36. The face wore an expression of 

pain; the breathing was thoracic....... The hepatic dulness 
was normal as regards its upper limit, but below it extended (

to the level of the umbilicus, reaching the median line of the
abdomen on the left, while on the right it ascended and was 
lost a finger’s breadth below the last rib behind. Besides ]
the resistance mentioned above there was pain and tender- 
ness over the liver, with a suspicion of &oelig;edema. The liver
surface was smooth and its lower and inner edge was sharp
and easily defined. The abdomen was considerably (lis-
tended ; upon its surface were a few rose-coloured papules.
...... During the following night the patient vomited a little
undigested milk." On Dec. 3rd, three days after admis-

sion, "I I examined the patient and found that the hepatic
dulness did not extend so far below the costal margin
as it did on admission and the abdomen was more dis-
tended. I could not make out the gall-bladder nor

any local swelling of the liver. I thought the case was
one of typhoid fever, with inflammation about the gall- 
bladder." Subsequently the lower limit ’of the hepatic
dulness varied a little from time to time; on Dec. 14th
there was a suspicion of a thrill in the right hypochondrium.
Symptoms of meningitis set in (the patient was also the
subject of double otitis) and the child died on the 15th. A
post-mortem examination was made on the 15th. It was
found that round the gall-bladder was a large irregular
cavity, shut off from the general peritoneal cavity by recent
adhesions. The cavity was full of turbid, bile-stained fluid,
with shreds of mucus and lymph. The gall-bladder was per-
forated in three places. On opening it there were found from
15 to 20 ulcers, the largest about three-quarters of an inch in
diameter, the smallest of the size of a pin’s head. The
three largest had perforated and it looked as if the whole
floor of each ulcer had fallen out. There was distinct,
though slight, ulceration of the small intestine, especially
close to the valve. The ulcers were in process of healing.
There were suppuration in the left middle ear and mastoid
antrum and cells and general purulent meningitis. When
actual perforation in this case took place it was impossible
to say; possibly after the adhesions had formed. The other
case (Case 16)4 I brought before this society on March 8th,
1899. A young man, aged 23 vears, was admitted to

hospital on the fourth day of his illness. On admission he

complained of severe abdominal pain ; that passed off by the
next day, when nothing wrong with the abdomen could be
detected. On the tenth day he complained of pain across
the epigastrium. On the fourteenth dav he again com-
plained of pain in this region after taking nourishment.
No further pain occurred till the twenty-second day.
At 9 P.M. the patient had a rigor followed by slight
abdominal pain which was better the next morning. He
was then moaning a good deal. The abdominal muscles
were rigid and on pressure the patient gave signs of
much pain, especially on the left side of the abdomen.
There were hiccough and retching. During the next 24
hours the temperature fell to 970. On the twenty-fourth
day there was some localised hardness of the abdominal
wall over the middle of the right rectus; the abdomen was
fuller than before; the liver dulness was diminished; there
was no pain, but the patient had had some morphine after the
rigor some 36 hours before; there was constant vomiting.
The patient gradually sank and died on the twenty-ninth
dav, the abdominal signs remaining much the same to the
end, though it was noted on the day before death that the
liver dulness was still present and that there was dulness in
the right flank and right iliac region. The post-mortem
examination showed general peritonitis, but without pus.
The gall-bladder was adherent to the stomach. In the middle
of this adhesion an aperture was found which led into an
irregularly shaped cavity situated in the wall of the gall-
bladder where it abutted on the stomach. This cavity ex-
tended for about three-quarters of the length of the organ.
It was full of shreddy matter, deeply bile-stained. A very
small aperture existed between the cavity and the interior
of the gall-bladder which was empty. The wall of the gall-
bladder was in a very rotten state and tore readily ; as far as
could be made out there was no ulceration of the mucous
membrane of the gall-bladder. Apparently there had been
suppuration in the wall of the gall-bladder.

I do not think this case could have been positively
diagnosed during life as a perforation of the wall of the

4 Transactions of the Hunterian Society, 1898-99, p. 135.

gall-bladder. But had laparotomy been performed-at any
rate by daylight-it would have been seen at once what had
taken place, as the peritoneum and abdominal organs were
deeply stained with bile.
A very unusual case (Case 17) may be mentioned here

because, clinically, it bore some resemblance to those I
have just narrated, though it was not an instance of perfora-
tion of the gall-bladder. A young woman, aged 22 years, a
ward maid in the hospital, was admitted to a ward on-

Jan. 27th, 1893, after having been suffering from pains in the
arms and hands for a week. She was found to be suffering
from slight swelling of the right wrist, tonsillitis, and pyrexia,
At first her symptoms were not suggestive of typhoid fever,
except that the temperature remained constantly raised (from
102&deg; to 104’8&deg; F.). It was not until Feb. 10th that spots
appeared. On the 2nd I noted that the abdomen was natural.
Early on the morning of the 3rd the patient vomited. In
the forenoon I examined her and made the following
note : "To-day in the right hypochondriac region is a
distinct swelling ; it extends to within a quarter of an inch
of the umbilicus ; outside to the tip of the tenth rib, inside
to just within the middle line. It moves with respiration,
it can be felt bimanually (from before backwards). It is
moveable to a certain extent, it is very firm to the touch, has
an irregular surface, and is a little painful on pressure. It
is dull on percussion, but the dulness does not extend down-
wards or inwards so far as the swelling can be felt. There
seems to be a furrow between the round part of the swelling
and the liver just below the margin of the ribs. On turning
the patient on to her left side the swelling falls to the left
of the middle line and one can get one’s fingers nearly
round it from side to side and below but not above
it. Tongue red and moist, covered with a little fur;
no jaundice; no history of jaundice, nor of any attack
like this. Urine contains a cloud of albumin." The question
was whether the swelling was in connexion with the gall-
bladder or kidney or whether it was a mass of fasces in
the colon ; I inclined to the former view. I may add that
this patient was constipated ; it was only by means of an
enema that an action of the bowels was secured, the stools
being formed. On and after Feb. 10th the motions became
loose and light. The microscopical examination of the
urine gave negative results. After a day or two I was
able to exclude f&aelig;cal accumulation as the cause of
the swelling. The swelling varied a little in size from

day to day but otherwise there was no fresh symptom
in connexion with it until the 20th when the patient
complained of abdominal pain. The next morning I observed
that the abdominal muscles were rigid, in consequence of
which I was unable to feel the swelling. On the 28th at
5.30 A.M. there was an attack of acute abdominal pain with
bilious vomiting. The pain was relieved by an enema con-
taining opium but returned at 7 A.M. when the patient again
vomited. At 1.30 P.M. I noted that the right rectus was
very rigid and stood out, giving a full appearance to the
right hypochondrium. There was dulness in this region to
the level of the umbilicus. The pulse was 118, small, but
not thready; the patient was not collapsed. The tongue
was fissured and furred. The patient informed me that
the pain she had had in the morning was all over the
abdomen. I had definitely diagnosed typhoid fever on

the 10th. For some days before the 28th the temperature
had been falling and oscillating, as is usual during the
defervescence of this fever. I came to the conclusion that
the abdominal pain was due to something in connexion with
the swelling. During the evening of this day the patient
vomited three times. Next day, March lst, there had not
been any more pain or vomiting; the dulness was not so
extensive but the right hypochondriac region was painful on
pressure. During the night the temperature had varied from
101&deg; to 102.4&deg;. On the 2nd and 3rd she had several attacks
of severe pain with vomiting. Sometimes the pain was
referred to the right hypochondrium, sometimes to the whole
of the abdomen. The local swelling and rigidity remained
the same. The f&aelig;ces were examined for gall-stones with
negative results. On the evening of the 3rd she was removed
to a general hospital in order that an exploratory operation
should be performed. The opinion expressed by myself and
others who saw her was that the case was one of suppuration
in a distended gall-bladder during an attack of typhoid
fever. The operation was performed on the 5th and the
swelling was then found to be a suppurating hydatid
cyst of the liver. The patient died a few days later.
Another hydatid cyst was found situated deeply in the liver ;
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there was right basal pneumonia but no peritonitis. There 1
were several healing typhoid ulcers in the intestines. I

The case in which a suppurating mesenteric gland had (

given way and caused death by setting up peritonitis (Case i

18) was that of a woman, aged 42 years, who died on the ]
twenty-third day of her illness. The symptoms were those 1
of peritonitis only.

Of the three cases in which the perforation was situated in i
the large intestine in one instance it was in the ascending i

colon, in a second in the descending colon, and in the third I
in the sigmoid flexure. The latter two were diagnosed as 1

perforation cases ; there was pain which was most marked
in the left side of the abdomen. The first case of the three I

(Case 19), however, was not diagnosed as regards the
perforation. The special symptoms connected with this were
pain and cedema in the right flank for four days before death
and occasional vomiting. Post mortem there was an abscess
behind the csecum ; there was no general peritonitis. These
three cases were all very severe ones.
The three appendix cases were all interesting and difficult.

In one (Case 20), a girl, aged eight years, a sudden attack
of abdominal pain had occurred on the twentieth day. She
said that the pain was all over the abdomen. The abdomen
was sunken and soft and there were absolutely no localising
signs but the patient was suffering from a very severe

attack of typhoid fever and was at times delirious. There
was no more pain till the twenty-eighth day. On the
thirtieth day I made a careful examination; the abdomen
was moderately distended but quite supple. The patient
cried and moaned when the abdomen was palpated as if it
was painful ; but there was no sign to indicate perforation
or even peritonitis. She died on the evening of that day.
It was found that the appendix was bound down to the brim
of the pelvis by soft adhesions ; in it were two perforations.
There were about four ounces of creamy pus in Douglas’s
pouch but there was no general peritonitis.

In the second case (Case 21), that of a woman, aged
23 years, there was indefinite pain in the abdomen on and
off for 18 days before death, with occasional vomiting. The
day before death there was some rigidity of the abdomen.
Perforation was not diagnosed. Post mortem there was

general septic peritonitis due to a perforation of the
appendix.

In the third case (Case 22), that of a boy, aged nine years,
the patient had a mild attack followed by a relapse on the
twenty-third day. On the twenty-fifth day a small nodular
swelling was observed in the abdominal cavity to the left of
the umbilicus. The abdomen was full and tympanitic. On
the twenty-seventh day there was bilious vomiting, which
continued occasionally till the patient’s death on the

twenty-ninth day. There was some slight abdominal pain
about this time but it did not last long. Bevond slight
abdominal distension and the indefinite mass already men-
tioned which could still be felt on the twenty-seventh day,
there were no abdominal signs and perforation was not

diagnosed. Post mortem there were general septic peritonitis
and a perforation close to the tip of the appendix.

I have looked through the notes of the 59 cases in which
the small intestine was perforated and in which a necropsy
was made in order to find out whether there were any signs
to indicate the distance of the perforation from the ileo-
csecal valve, but I do not find that there were. It is true that
in one case, that of a woman, aged 39 years, who died within
ten minutes of the bowel having given way, the perforation
was found a little higher up than usual-two and a half
feet-but I think that was merely a coincidence, for in other
cases in which the perforation has taken place as high or
even higher the symptoms were no more acute or severe

and the fatal termination did not occur sooner than in those
cases in which the perforation was situated close to the
valve.

I have spent a considerable time on the question of
diagnosis because that is the most important one. If per-
foration is diagnosed there is only one course to be followed
-viz., laparotomy, with usually suture of the perforated
portion of bowel. After reading through the reports
of a number of a cases that have been operated upon,
recorded in various journals and periodicals, I quite agree
with Finney 6 in his conclusion that a moribund state of the
patient is the only contra-indication to operation; it is cer-

tainly astonishing what patients who are desperately ill with

5 See THE LANCET, June 23rd, 1894, p. 1560.
6 Quoted by Hector Mackenzie, Practitioner, January, 1904, p. 158.

typhoid fever will stand. I suppose everyone will agree with
me in saying that if the patient is left he is almost
certain to die. I am aware of the fact that cases are on
record in which patients have recovered after having
presented all the symptoms of perforation and peritonitis,
and I believe that some of these cases really have perforated.
An extremely interesting case of the kind is reported by Hare
in his work on the " Cold Bath Treatment of Typhoid Fever "

(p. 182). In this instance the patient died from some other
complication six weeks after the occurrence of perforation and
the post-mortem appearances quite bore out the diagnosis.
For the full details I must refer you to Hare’s account of the
case. In my own practice I have had one such case (Case 23).
A young woman, 20 years of age, was seized on the
nineteenth day of a severe attack of typhoid fever with
severe abdominal pain. The pain continued. On the

twenty-first day the abdomen was rigid and painful,
especially in the right iliac region. Respiration was

laboured, there was vomiting, and the expression of the
countenance was anxious. On the twenty-second day at
8 A.M. the patient, having had pain and retching during the
night, became pulseless and cyanosed but revived with

champagne. On the twenty-third day the abdomen became
distended and tympanitic and there was dulness in the

right iliac fossa. Next day there were also marked tender-
ness and some swelling of this region. On the twenty-
fifth day it was noted that the abdomen was very
tense and the skin pitted on pressure and on the twenty-
sixth day there was a thrill. Symptoms pointing to
some peritonitis (probably localised) persisted on and off
for nearly three weeks longer, the only new symptom being
marked peristalsis which was noticed on the thirty-second
day. The patient ultimately made a good recovery. I may
add that in this case an operation was proposed but refused.
Such cases, however, are very exceptional. Adding the one
I have related to the 68 in which the fact of perforation was
ascertained by a post-mortem examination a recovery rate
of 1’4 per cent. is obtained. Now, this is very much lower
than that of cases operated upon, even when all allowances
are made for selection of cases. The recovery rate in 362
cases collected bv Harte and Ashhurst was 26 per cent.
They tabulated all the cases they could find recorded from
Mickulicz’s first case in April, 1884, to about the middle of
1903. Hawkins estimates the recovery rate after operation
as about 25 per cent.8 I cannot help thinking--nay, I am
pretty sure-that this rate is considerably higher than is
actually the case. Whereas I believe that very nearly every
successful case gets reported I am sure--for I know of some
-that every unsuccessful case does not. Of 49 consecutive
cases occurring in the Asylums Board’s hospitals, 36 of which
have been reported in the Board’s annual reports, four
recovered, a recovery rate of 8 per cent., which is much

higher than that of patients left to themselves but very
much lower than that of the cases collected by Harte and
Ashhurst.

I do not think that it is necessary for me to do more than
mention the most essential points about the operation. They
are : 1. Early operation, which means early diagnosis. I
would not now hesitate to open the abdomen if there had
been sudden though not necessarily severe pain, with
localised tenderness and rigidity, more especially if there
had been also shivering. I know that occasionally a per-
foration will not be found, sometimes not even peritonitis
will be found. But the results of published cases of this
kind are very favourable. Of 26 such cases collected by
Harte and Ashhurst in the paper already quoted-
cases in which no peritoneal lesions were found-16
recovered. It has been suggested that the abdomen should
be explored in what has been termed the pre-perfora-
tion stage. But I do not believe it is possible to

diagnose this condition and I do not recommend an

operation in cases where there are only such vague
symptoms as pain and distension. I am quite sure from
what I have seen at operations for perforating typhoid
ulcers that peritonitis may precede the perforation. Very
often, however, the signs of preceding peritonitis are not at
all obvious and one is astonished to find at an operation
performed within two or three hours of the symptoms of
perforation most severe and extensive peritonitis at the
existence of which one had not even guessed. Of course, if
there is profound collapse following immediately upon the

7 Annals of Surgery, January, 1904.
8 The Practitioner, January, 1904.
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occurrence of perforation operation may have to be post-
poned, indeed, the patient may never rally sufficiently to
admit of it. But my experience is that serious collapse imme-
diately after perforation is the exception rather than the rule.
2. Rapid performance of the operation is of course very
advisable. And one thing necessary to insure this is that
the perforation should be found as soon as possible. In
most of the cases the perforation takes place within 24
inches of the ileo-csecal valve. In 55 cases in which the
exact site of the perforation was noted post mortem in 32 it
was within 12 inches of the valve, in 15 in from 12 to 24

inches, in five in from 24 to 36 inches (in one of these it
occurred in Meckel’s diverticulum; the only sign was tender-
ness on pressure on the abdomen and perforation was not
diagnosed during life), in two in from four to five feet, and
in one over five feet. Therefore it is hardly necessary to say
that if the perforation is not found at once on opening the
abdomen the ileo-csecal valve should be taken up and the
small intestine examined upwards from it. If no perforation
is detected in the small intestine the appendix and large
intestine should then in their turn be scrutinised.
As in most cases the perforation is found in the right lower

quarter of the abdomen I think that the best incision is
one in the right linea semilunaris or thereabouts. But I
think that if I had to deal with a case where the local
symptoms were most marked in some other region I should
make my incision accordingly. In most instances it will be
sufficient to suture the perforated intestine with a Lembert’s
suture or one of a similar nature. But if it be found im-
possible to do this on account of the large size of the ulcer
or the thickness or induration of its edge I think that

probably the best course to pursue is to fix it in the
abdominal wound, making an artificial anus which one would
hope to deal with later. Other methods of treatment (such
as resection of the affected portion of gut) require more
time and skill and are therefore to be undertaken only in
special circumstances. As to whether irrigation and drainage
should be employed depends on the nature of the case.
They should certainly be carried out if septic peritonitis is
found.

I need hardly go into other details of the treatment here.
I will only mention that, unless the patient is suffering very
severe pain before the diagnosis is made and laparotomy
definitely determined upon or rejected, it is not wise to dose
the patient with narcotics which will only mask important
symptoms. I believe this occurred in one of the cases of

perforation of the gall-bladder mentioned above. As regards
the anaesthetic for the operation I have used a local
anaesthetic in one case only (eucaine); that was not a
success and a general anxsthetic had to be resorted to after
all.

ON THE BENEFICIAL EFFECTS OF
SODIUM ARSENIATE EMPLOYED
HYPODERMICALLY IN TSETSE-

FLY DISEASE IN CATTLE.

BY EDWARD J. MOORE, F.R.C.S., L.R.C.P. IREL.,
DISTRICT MEDICAL OFFICER, ASABA, SOUTHERN NIGERIA,

WEST AFRICA.

SOME months ago the Government of Southern Nigeria
established an experimental farm with the intention of

teaching natives to use cow’s milk as an article of diet for
their children and thereby to put a natural check on twin
murder by removing the reason on which this practice is
based-viz., the inability of most ill-fed native women to rear
two children. The site was selected as being one of the few
localities where horses and mules thrived fairly well and
22 cattle, principally West Indian, were established there.
These remained in health for a month and gave large
quantities of milk, then the flow practically ceased and
the animals became rapidly emaciated. The symptom which
at first directed attention to the condition of the animals
was an unwillingness to eat and on examination the teeth
were found to be loosened; it was also noticed that there
was a running of water from the eyes. The limbs below the
knee and hock were the seat of a puffy swelling which did

not pit on pressure. This caused a very characteristic club-
shaped appearance of the legs in the earlier stages ; later it
was confined principally to the feet in the form of a hard,
elastic, crescentic-shaped swelling above the hoofs in front
and a more diffused swelling in the corresponding locality
behind. In most cases there was a noticeable difficulty in
passing urine, the animals "hunching" themselves up and
straining very much during the act and the flow instead of
being continuous was intermittent, which suggested loss of
contractility of the bladder.
The affected animals rapidly lost flesh ; the lymphatic

glands, especially those in the groin, the axilla, and the
root of the neck, became very much enlarged ; there
was moderate fever, intermittent in character, and never
exceeding an elevation of 3&deg; F. ; the respirations were
markedly increased in number and in the early stages there
was a dry, hacking cough. After the lapse of a month
drowsiness supervened, deepening into profound slumber
which lasted 36 hours and terminated in death. Most of
the animals died before the onset of the sleepy stage from
obstinate constipation and retention of urine, due probably
to paralysis of the intestines and bladder.

Dr. Chichester, who first examined the animals’ blood,
found the trypanosoma present, and Mr. Young, the super-
intendent, has drawn my attention to a peculiar spirillum-
shaped organism with very active motion present in large
numbers in the blood of one of the animals. This I am
at present investigating.

Fowler’s solution of arsenic was administered in one-drachm
doses three times daily without giving rise to any material
improvement. Later single doses of one ounce daily were
given. These had to be discontinued as they increased the
already existing tenderness of the mouth to such an extent
that the animals refused all food and their general symptoms
became aggravated.

In these circumstances I prepared a 1 per cent. solution
of sodium arseniate, rendered slightly alkaline with sodium
bicarbonate, and selecting the worst case where drowsiness:
had supervened and the condition appeared to be hopeless I
injected one ounce of the solution subcutaneously on two-
occasions at an interval of a week. The beneficial effect
was marked and immediate : the teeth became firm, the appe-
tite reappeared, the swelling of the glands was hardly appa--
rent on inspection, the animal put on flesh rapidly, and the
quantity of milk, which had fallen to three-quarters of a
pint, increased in a month to seven pints. The injections
were tried with similar good results on all the surviving
cattle.
The supply of arseniate solution having run out the

injections were discontinued, with the result that the cattle
maintained their improvement for a month and then slowly
relapsed. Fowler’s solution was then injected in one-ounce
doses but it caused such extensive sloughing that it had to-
be discontinued. The arseniate solution is now being tried
in two-ounce doses of 1 per cent. solution injected fort-

nightly with promising results.
There is no doubt from these experiments that single

large injections of sodium arseniate, ten grains or even

more, well diluted and given at intervals of a fortnight,
exercise the most marked beneficial results in cases of
advanced tsetse-fly disease in cattle, and I believe that in
this procedure, combined with the prevention of reinfection,
will be found the most satisfactory treatment of the condi-
tion. I would also suggest its employment in the human
subject, in whom single injections of 20 minims do not seem
to produce unpleasant effects.
Asaba, Southern Nigeria.

THE DOWNES ELECTRO-THERMIC
ANGIOTRIBE.1

BY H. MACNAUGHTON JONES, M.D. Q.U.I., M.A.O.R.U.I.
(HON. CAUSA), F.R.C.S. IREL. & EDIN.

I SHOW these appliances for Dr. Andrew Downes of

Philadelphia and you will agree with me that they are as
skilfully devised and as beautifully constructed instruments
as one can well conceive. It will be remembered that so
far back as 1862 Baker Brown used the cautery in the

1 Shown and described at the meeting of the British Gyn&aelig;cological
Society on June 9th, 1904.

A 2


